Weak bases increase surface IgM expression in 70Z/3 B lymphoid cell line without increasing kappa gene expression.
A murine B lymphoid cell line, 70Z/3, has proven to be a useful model to study the developmental transition from membrane immunoglobulin (mIgM)-negative to mIgM-positive B cells. 70Z/3 cells have normal intracellular levels of mu heavy chain but kappa mRNA is transcribed at a very low rate. Because both kappa and mu chains are required for IgM to localize on the external membrane the cells remain essentially mIgM negative. A number of biologic agents can stimulate kappa mRNA transcription leading to increased surface IgM expression. Pharmacologic agents which cause cytoplasmic alkalinization have also been shown to increase the level of surface IgM expression when assessed by FITC-labeled anti-IgM antibodies. This increase has been used to argue that cytoplasmic alkalinization is sufficient to stimulate 70Z/3 differentiation but previous studies did not measure kappa mRNA levels or rate of synthesis. In this study we set out to determine whether the increased FITC staining that follows cytoplasmic alkalinization results from increased surface IgM expression and whether that increase results from activation of kappa mRNA transcription. When cells were treated with methylamine, NH4Cl, or monensin there was transient cytoplasmic alkalinization. The levels of surface IgM expression were measured by flow cytometry of cells stained with FITC-labeled anti-mouse kappa and mu. Using this criterion, a 24-hr treatment with either weak bases or monensin increased the level of surface IgM. The increase in fluorescence was not the result of nonspecific binding or uptake by the cell because there was no increase in fluorescence when methylamine-treated cells were stained with FITC-labeled antibody directed against an antigen not found on these cells. Iodination of surface proteins confirmed that the increase in fluorescence was the result of increased levels of IgM protein on the cell surface. However, exposure of the cells to weak bases or monensin caused no increase in either the steady-state level of kappa light chain mRNA, or in the level of kappa protein. We conclude that the transient alkalinization is not sufficient to induce differentiation of the 70Z/3 cells.